N,N'-dicyclohexylcarbodiimide-binding proteolipid of the vacuolar H+-ATPase from oat roots.
The inhibitor N,N'-dicyclohexylcarbodiimide (DCCD) was used to probe the structure and function of the vacuolar H+-translocating ATPase from oat roots (Avena sativa var. Lang). The second-order rate constant for DCCD inhibition was inversely related to the concentration of membrane, indicating that DCCD reached the inhibitory site by concentrating in the hydrophobic environment. [14C]DCCD preferentially labeled a 16-kDa polypeptide of tonoplast vesicles, and the amount of [14C]DCCD bound to the 16-kDa peptide was directly proportional to inhibition of ATPase activity. A 16-kDa polypeptide had previously been shown to be part of the purified tonoplast ATPase. As predicted from the observed noncooperative inhibition, binding studies showed that 1 mol of DCCD was bound per mol of ATPase when the enzyme was completely inactivated. The DCCD-binding 16-kDa polypeptide was purified 12-fold by chloroform/methanol extraction. This protein was thus classified as a proteolipid, and its identity as part of the ATPase was confirmed by positive reaction with the antibody to the purified ATPase on immunoblots. From the purification studies, we estimated that the 16-kDa subunit was present in multiple (4-8) copies/holoenzyme. The purification of the proteolipid is a first step towards testing its proposed role in H+ translocation.